Photochemical internalization (PCI) of immunotoxins targeting CD133 is specific and highly potent at femtomolar levels in cells with cancer stem cell properties.
CD133 is a putative cancer stem cell (CSC) marker for a number of different cancers and is suggested to be a therapeutic target. Since also normal stem cells express CD133 it is of paramount importance that targeting strategies provide a specific and efficient delivery of cytotoxic drugs in only CD133-positive CSCs. In this study, we have employed photochemical internalization (PCI), a minimally invasive method for light-controlled, specific delivery of membrane-impermeable macromolecules from endocytic vesicles to the cytosol, to specifically target CD133-positive cancer cells. We demonstrate that PCI increases the cytotoxic effect of an immunotoxin (IT) targeting CD133-expressing cancer cells of colon (WiDr and HCT116) and pancreas (BxPC-3) origin. The IT consisted of the mAb CD133/1 (AC133) bound to the ribosome inactivating plant toxin saporin (anti-CD133/1-sap). We show that TPCS2a-PCI of anti-CD133/1-sap is specific, and highly cytotoxic at femto-molar concentrations. Specific binding and uptake of CD133/1, was shown by fluorescence microscopy and co-localization with TPCS2a in endosomes/lysosomes was determined by confocal microscopy. CD133(high) WiDr cells, isolated by fluorescence activated cell sorting, had a 7-fold higher capacity to initiate spheroids than CD133(low) cells (P<0.001) and were resistant to photodynamic therapy (PDT). However, PDT-resistance was bypassed by the PCI strategy. Tumor initiation and aggressive growth in athymic nude mice was obtained with only 10 CD133(high) cells in contrast to CD133(low) cells where substantially higher cell numbers were needed. The excellent high efficacy and selectivity of eliminating CD133-expressing cells by PCI warrant further pre-clinical evaluations of this novel therapeutic approach.